Development of anti-MUC1 di-scFvs for molecular targeting of epithelial cancers, such as breast and prostate cancers.
Pretargeted radioimmunotherapy (RIT) is a promising approach to increase the therapeutic index of RIT for malignant solid tumors. For pretargeted RIT of epithelial cancers, such as breast and prostate, mucin 1 (MUC1), the epithelial mucin, was chosen as a target antigen (Ag). Overexpression, hypoglycosylation and loss of apical distribution on the cellular membrane distinguish the tumor associated MUC1 from normal MUC1. These characteristics of MUC1, best known in breast cancer, were validated in prostate cancer. The multivalent bispecific MUC1 pretargeting molecule under development consists of a tumor binding module and a radioactive hapten capturing module. The building blocks of each module were chosen as single chain antibody fragments (scFv) to be covalently attached to a multifunctional polyethylene glycol (PEG) scaffold. PEGylation studies with scFvs selected from anti-MUC1 libraries and engineered with a free thiol for site-specific conjugation showed that highest reaction yields were obtained with short monofunctional PEG molecules. To accommodate the use of a bifunctional PEG for covalent assembly of binding and capturing modules, the MUC1 binding module was developed into a di-scFv-SH format and optimized for linker length and location of the free thiol in respect to Ag binding and site-specific conjugation. Approaches under study to improve PEGylation yields with bifunctional PEG molecules include alkyne-azide cycloaddition. Assembly efficiencies, through PEGylation, of the binding and capturing modules and pharmacokinetics will influence the final valency of the MUC1 pretargeting molecule: anti-MUC1 di-scFv-PEG- anti-radioactive hapten scFv or di-scFv-PEG-anti-radioactive hapten di-scFv.